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Table 1 Bottom suspension speeds and power of different bottoms

Cav (%, ®) 8 13 18 23 30

N;s (flat bottom) (r/min)  544.7 575.0 584.7 5883 595.8

N;s (shallow conical
bottom) (r/min)

Decreased percentage
of Nys (%)

Decreased percentage
of power (%)

455.5 486.9 4943 5152 522.5

19.6 18.1 18.3 14.2 14.0

71.0 64.7 65.5 48.9 48.3
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Fig.7 Radial and vertical distributions of solid concentrations
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Characteristics of Fluid Flow and Particle Suspension in a Solid—Liquid Draft-tube Stirred Tank

CHEN Wen-min, HUANG Xiong-bin, GAO Zheng-ming

(College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The three-dimension velocity distribution of single liquid phase, solid concentration distribution and particle off-bottom
suspension characteristics in the liquid—solid phases were systemically investigated in a draft-tube stirred tank of 0.8 m diameter. The
results showed that the axial velocity of liquid phase was far larger than radial and tangential velocities inside and outside the draft tube.
And there was a second circulation zone close to the outside wall of the draft tube. The shallow conical bottom leads to a critical just
off-bottom suspension impeller speed (N;s) at least 14% lower than that in the flat bottom. As expected, Njs increased as the solid
concentration increased. N;s decreased slightly as the solid concentration exceeded 50%. The homogeneity of vertical solid concentration
distribution was enhanced with the increase of solid concentration. The results are of importance to the optimization of industrial
draft-tube stirred reactors.

Key words: draft-tube stirred tank; liquid velocity distribution; solid concentration distribution; critical just off-bottom suspension

impeller speed



